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Burnout is a state of emotional exhaustion, feelings of reduced personal accomplishment, and with-
drawal from work thought to occur as a consequence of prolonged occupational stress. The condition is
not included in the diagnostic classiﬁcations, but is considered likely to develop into depressive disorder
in some cases. We examined the prospective association between burnout and antidepressant treatment,
as an indicator of clinically signiﬁcant mental disorder. We further investigated potential effect-modiﬁers
of the association, to identify factors that may prevent this progression of burnout. We used question-
naire data from a three-wave study of Danish human service workers conducted during 1999e2005,
linked with national register data on purchases of antidepressants (ATC: N06A). We included 4788 ob-
servations from 2936 individuals (81% women) and analysed data by Aalens additive hazards modeling,
examining the risk of entering antidepressant treatment in relation to the level of work-related burnout
measured by the Copenhagen Burnout inventory. As effect-modiﬁers we examined both sociodemo-
graphic factors and a range of psychosocial work environment factors. The level of burnout predicted
antidepressant treatment. This association was modiﬁed by sex (p < 0.01). In men, high vs. intermediate
burnout was associated with a 5% increased risk of antidepressant treatment per year of follow-up. This
risk difference was 1% for women. Due to the sex speciﬁc patterns, we restricted effect modiﬁcation
analyses to women. We found no effect-modiﬁcation by the examined work environment factors, though
a sensitivity analysis indicated a possible stronger association in women of lower occupational position.
In conclusion, burnout predicted antidepressant treatment, with a stronger association in men than
women. We found no evidence of effect-modiﬁcation by any of the examined psychosocial work envi-
ronment factors.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction studies linking burnout and clinically signiﬁcant mental healthBurnout is a state of emotional exhaustion, feelings of reduced
personal accomplishment, and withdrawal from work thought to
occur as a consequence of prolonged occupational stress (Maslach
et al., 2001; Borritz, 2006). The symptoms are conﬁned to the
work domain and burnout is not an established clinical diagnosis.
However, it is considered likely that burnout may progress into a
clinically signiﬁcant mental health problem, such as depression
(Iacovides et al., 2003; Ahola and Hakanen, 2007, 2014). Most: þ45 39 16 52 01.
Ltd. This is an open access article uproblems have been conducted cross-sectionally (Ahola and
Hakanen, 2014). Prospective studies on the relation do exist, but
they have primarily measured mental (ill) health using continuous
measures of symptomatology without a clear indication of the
clinical signiﬁcance of the symptoms (Ahola and Hakanen, 2014;
Hakanen and Schaufeli, 2012). This article examines whether
burnout predicts antidepressant treatment, used as an objective
indicator of clinically signiﬁcant mental health problems.
The analyses are based on data from the PUMA study e a Danish
study of human service workers conducted during 1999e2005, to
examine the causes and consequences of burnout. For the purposes
of the PUMA study, three different types of burnout were deﬁned
and measured by the Copenhagen Burnout Inventory (CBI)nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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burnout, and 3) client-related burnout. This article focuses on
work-related burnout, that is “… the degree of physical and psy-
chological fatigue and exhaustion that is perceived by the person as
related to his/her work” (Kristensen et al., 2005b). In contrast to
other burnout measures, such as the Maslach Burnout Inventory
(Maslach and Jackson, 1981), the CBI focuses exclusively on the
dimension of exhaustion, as the core characteristic of burnout. For
an in depth discussion of the CBI and its validity see Kristensen et al.
(2005b) and Schaufeli and Taris (2005).
Burnout is thought to develop as a consequence of prolonged
occupational stress (Maslach et al., 2001; Borritz, 2006) and it is
possible that working conditions may affect whether the state of
burnout progresses into a clinically signiﬁcant condition such as
depression. In this article we explore whether the psychosocial
working conditions emotional demands, inﬂuence, leadership
quality, role clarity and role conﬂict, may hold such modifying
properties. These factors could be effect modiﬁers as they are
important work-related predictors of mental health or sickness
absence (S€oderfeldt et al., 1996; Westerlund et al., 2010;
Grynderup et al., 2013; Johannessen et al., 2013; Rugulies et al.,
2010a; Aagestad et al., 2014). Given these associations it is
possible that burnout may be more likely to develop into a clini-
cally signiﬁcant mental health problem in the context of these
adverse psychosocial conditions at work. Furthermore we exam-
ined sex, age, cohabitation and occupational position as potential
effect-modiﬁers, as they are important non-work-related risk
factors for mental health problems (Alonso et al., 2004; Simon,
2002; Rugulies et al., 2010b). We examined if these factors
affected the risk of burnout progressing into a clinically signiﬁcant
mental health problem, by exploring whether the joint effects of
burnout and these potential effect-modiﬁers on antidepressant
treatment were more than additive. We chose this deﬁnition of
effect-modiﬁcation because it identiﬁes groups who would beneﬁt
most from intervention and thus is particularly relevant from the
clinical and public health perspectives (Greenland et al., 2008;
Vandenbroucke et al., 2007; Greenland, 2009; Knol and
VanderWeele, 2012; Rod et al., 2012).
2. Material and methods
2.1. Data
The study was a secondary data analysis using data from the
Project on Burnout, Motivation and Job Satisfaction (PUMA),
merged with the Danish national prescription registry (Kildemoes
et al., 2011). PUMA was a three wave open cohort study designed
to examine burnout in human service workers. Participants in the
PUMA study were recruited from seven human service organiza-
tions: 1) 10 social security ofﬁces in an urban area; 2) a state psy-
chiatric prison; 3) 16 county institutions for severely disabled
people; 4) three somatic wards (surgical, medical, gynecological-
obstetric) from two county hospitals; 5) one psychiatric ward
from a psychiatric hospital; 6) one homecare service in a rural area;
and 7) one homecare service in an urban area. Data were collected
in 1999e2000 (wave 1), 2002e2003 (wave 2) and 2005 (wave 3).
The response-rates for PUMA ranged between 75 and 88% (Madsen,
2012). Details on the PUMA study are published elsewhere (Borritz
et al., 2006).
2.2. Measurement of antidepressant treatment
Antidepressant treatment was measured through the Danish
national prescription registry, a national register containing data
on all purchases of prescription medications at Danishpharmacies since 1995 (Kildemoes et al., 2011). We linked data
using the unique personal identiﬁcation number (CPR-number)
assigned to all Danish residents at birth or immigration
(Pedersen, 2011). We included medication data from February
3rd 1998 (one year before the ﬁrst response to the ﬁrst wave of
PUMA) until December 31st 2008 e three years after baseline of
the ﬁnal study wave. Antidepressant treatment was deﬁned as all
medications coded N06A according to the Anatomical Thera-
peutic Chemical classiﬁcation system developed by the World
Health Organization (2009).2.3. Measurement of burnout
We measured burnout using the seven item scale on work-
related burnout from the CBI that was developed in the PUMA
study (Kristensen et al., 2005b). This scale focuses on the re-
spondents' level of exhaustion that they attribute to work, and
the items are: 1) Do you feel worn out at the end of the working
day?, 2) Are you exhausted in the morning at the thought of another
day at work?, 3) Do you feel that every working hour is tiring for
you?, 4) Do you have enough energy for family and friends during
leisure time? (inversely scored), 5) Is your work emotionally
exhausting?, 6) Does your work frustrate you?, 7) Do you feel burnt
out because of your work? There were ﬁve response options to
each item ranging from “Always” to “Never/hardly ever” or from
“To a very large extent” to “To a very small extent”. Each item was
scored equally spaced from 0 to 100 with higher scores indicating
more severe levels of burnout, and the burnout score was
calculated as the mean of the seven items. If the respondent had
provided data on less than half of the items, the scale value was
considered missing.
We categorised burnout into low (25), intermediate
(25 < score 50) and high (>50) to allow for non-linearity of the
examined associations. The chosen ranges for the categories were
based on considerations of both the distribution of the respondents
and to obtain relatively comparable categorical ranges.We used the
category of intermediate burnout level as the reference group
because of the respondent distribution in relation to the combi-
nation of burnout and some of the examined work environment
factors. For emotional demands, for instance, only few respondents
had high emotional demands and low burnout. Consequently,
applying the intermediate level of burnout as the reference yielded
more stable estimates.2.4. Measurement of potential effect-modiﬁers and covariates
The psychosocial work environment factors were measured by
multidimensional scales using the validated Copenhagen Psycho-
social Questionnaire (COPSOQ) (Kristensen et al., 2005a). For the
present analysis we included the scales on emotional demands
(three items, e.g. “Is your work emotionally demanding?”, Chron-
bach's a (a) ¼ 0.83), inﬂuence (six items, e.g. “Can you inﬂuence the
amount of work assigned to you?”, a ¼ 0.74), quality of leadership
(four items, e.g., “To what extent would you say that your immediate
superior is good at work planning?”, a ¼ 0.90), role clarity (three
items, e.g. “Do you know exactly which areas are your re-
sponsibility?”, a ¼ 0.82), role conﬂict (four items, e.g. “Do you
sometimes have to do things, which ought to have been done in a
different way? a ¼ 0.73). All items had ﬁve response categories
ranging from “Always” to “Never/hardly ever” or from “To a very
large extent” to “To a very small extent”. Each item was scored
equally spaced from 0 to 100 and the scale value calculated as the
mean item score, if the respondent had responded to half or more
items. The scale values were then categorized into low (33),
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linearity of the examined associations.
We derived sex and age from the participants' cpr-number
(Pedersen, 2011). We included cohabitation (living with a partner
or spouse) from the questionnaires. We measured occupational
position by national register data on occupation (Petersson et al.,
2011), coded according to the International Standard Classiﬁca-
tion of Occupations version 88 (International Labour Organization
(ILO), 2004) and linked to the questionnaire data using the CPR-
number (Pedersen, 2011). Occupational position was classiﬁed as
low, intermediate or high following the simple version of the three
class categorization of the European Socio-economic Classiﬁcation
(Rose and Harrison, 2007; The ESeC consortium, 2013).
2.5. Ethics
This study was conducted according to the Helsinki declaration.
All participants were informed in the questionnaires about the
purpose of the study, and consented by ﬁlling in and returning the
questionnaires. This study was approved by and registered with the
Danish data protection agency (Datatilsynet [The Danish
Dataprotection Agency], 2011) and the PUMA study was approved
by the regional ethical committee's (Borritz et al., 2006).
2.6. Statistical analyses
We analysed data using Aalen additive hazards regression
modelling (Aalen and Scheike, 2005) and estimating the hazard
difference associated with each examined exposure, adjusted for
potential confounders. These hazard differences may be inter-
preted as risk differences per year of follow up and in this paper we
refer to them as such. The Aalen model assumes that the effects of
the entered covariates are constant over time, which was checked
for each exposure. We chose the Aalen model over the more widely
used Cox proportional hazards model (Kleinbaum, 1996) because
wewanted to test for effect-modiﬁcation deﬁned as departure from
additivity, which is readily available in the Aalen but not the Cox
model (Rod et al., 2012).
All exposures and covariates were treated as time-varying
across the three waves of data collection. For each study-wave,
participants entered the study on the date of responding to the
questionnaire and were followed until purchase of an antidepres-
sant, migration, death, date of response in the subsequent study
wave or end of study (dec. 31st 2008), whichever came ﬁrst. In-
dividuals who did not participate in the next study wave were
censored at the median date of the data collection for that wave.
Observations were entered with individual entry and exit times to
control for period- and seasonal differences in antidepressant
treatment.
To examine incident treatment episodes we excluded observa-
tions if participants had purchased an antidepressant during one
year prior to the time of data collection for that wave. We also
excluded all individuals who purchased antipsychotics at any time
during follow up, to exclude individuals with bipolar disorder.
We controlled all statistical models for confounding by age,
cohabitation, occupational position, and organization. Organization
was included as a time-varying covariate to allow for random
intercepts across organizations, but assuming a ﬁxed effect of
burnout across organization. We considered this reasonable after
ensuring that there was no interaction between burnout and
organization (p ¼ 0.6782 for men, p ¼ 0.3618 for women). As we
used a repeated measures design, we applied robust standard
errors, across the observations for each participant. Data were
analysed using R (version 2.3, www.rproject.org), applying the
timereg package (Scheike, 2014).2.7. Organisational data clustering
Due to the method of sampling, the data were clustered within
the organizations from which they originated. Given the
distribution of data, however, it was not possible to include a
cluster-statement allowing for random effects of burnout across
organizations in all statistical tests, as not all organizations
contributed data for all combinations of each psychosocial work
environment condition and burnout. For consistency, we report the
results of the analyses without a cluster statement - for the analyses
where a cluster-statement could be included, this statement
resulted in slightly lower p-values, and consequently the reported
estimates may be considered conservative. Including the cluster-
statement where possible, however, did not change any of the
conclusions regarding the presence or absence of statistically sig-
niﬁcant differences.
2.8. Sensitivity analyses
As a sensitivity analysis we examinedwhether the cut-off points
used for the categorization of both burnout and psychosocial
working conditions affected our results by changing these cut off
points to the scale tertiles.
2.9. Study population
The PUMA data contained a total of 5401 observations. We
excluded 287 observations due to antidepressant treatment during
the past year before data-collection, 178 observations due to
treatment with antipsychotics at any time during follow up and 148
observations due to missing data on key variables. The ﬁnal study
population consisted of 4788 observations from 2936 individuals.
There were 556 individuals with three exposure measurements,
740 individuals with two and 1640 individuals with one exposure
measurement. Table 1 shows the characteristics of the study pop-
ulation. Most participants were female (n ¼ 2389 (81%); n
observations ¼ 3939 (82%)) and of lower occupational position
((n ¼ 1154 (39%), n observations ¼ 1874 (39%)). The mean age at
participation was 45 for years for men (SD ¼ 10) and 43 years
(SD ¼ 10) for women. The mean length of follow up was 2.90 years
for women (SD ¼ 0.70) and 2.98 years for men (SD ¼ 0.75).
3. Results
We identiﬁed 290 new cases of antidepressant treatment in
women and 64 cases in men. Burnout was associated with an
increased risk of antidepressant treatment. This association was
modiﬁed by sex (p ¼ 0.0075). The absolute risks of entering anti-
depressant treatment during follow up in relation to burnout was
4.3% (low burnout), 6.4% (intermediate burnout) and 18.4% (high
burnout) in men and 4.9% (low burnout), 8.1% (intermediate
burnout), and 10.7% (high burnout), in women (data not shown in
tables).
Table 2 shows the sex-speciﬁc risk differences for the associa-
tion between burnout and antidepressant treatment. For men, the
increased risk of antidepressant treatment for a high level of
burnout compared to an intermediate level was 5.17% per year of
follow up, whereas this risk difference was 0.96% for women. To
further explore this sex-speciﬁc pattern, we estimated the risk
associated with burnout deﬁned as four categories with the ranges
0< score 25, 25< score 50, 50< score 75, score> 67. Fig. 1
shows the percentage increased risk of antidepressant treatment
per year of follow up for each group using participants with a score
between 25 and 50 points as a reference. The ﬁgure illustrates that
Table 2
Association between burnout and antidepressant treatment in men and women.
Men Women
RD (95% CI) RD (95% CI)
Work-related burnout
Low vs intermediate 0.54 (1.54 to 0.46) 1.31 (1.89 to 0.73)
High vs intermediate 5.17 (2.52 to 7.82) 0.96 (0.03 to 1.94)
RD: Risk Difference in percent, per year of follow up.
Fig. 1. Antidepressant treatment in relation to burnout for men and women.
Table 1
Baseline characteristics of the study population.
Men Women
N Observations (%) N Observations (%)
Total 849 (100) 3939 (100)
Work-related burnout
Low 346 (40.8) 1463 (37.1)
Intermediate 362 (42.6) 1747 (44.4)
High 141 (16.6) 729 (18.5)
Cohabiting 662 (78.0) 3143 (79.8)
Occupational position
High 251 (29.6) 1169 (29.7)
Intermediate 262 (30.9) 1232 (31.3)
Low 336 (39.6) 1538 (39.1)
Emotional demands
Low 143 (16.8) 434 (11.0)
Intermediate 571 (67.3) 2746 (69.7)
High 135 (15.9) 759 (19.3)
Inﬂuence
Low 109 (12.8) 620 (15.7)
Intermediate 567 (66.8) 2788 (70.8)
High 173 (20.4) 531 (13.5)
Leadership quality
Low 314 (37.0) 1051 (26.7)
Intermediate 401 (47.2) 1968 (56.0)
High 134 (15.8) 920 (23.4)
Role clarity
Low 36 (4.2) 82 (2.1)
Intermediate 454 (53.5) 1878 (47.7)
High 359 (42.3) 1979 (50.2)
Role conﬂict
Low 162 (19.1) 1201 (30.5)
Intermediate 563 (66.3) 2504 (63.6)
High 124 (14.6) 234 (5.94)
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antidepressant treatment in men compared to women.
Based on these sex differences, we restricted the remaining
interaction analyses to women, as there were too few male
participants to conduct a meaningful interaction analysis for men
(n observations ¼ 849, n cases ¼ 64). As presented in Table 3, we
found no statistically signiﬁcant interactions with any of the
examined work environment factors (all p > 0.10) in women. Also,
we found no interactions with any other socio-demographic factors
than sex.
3.1. Sensitivity analysis
When changing the cut-off points for burnout and the psycho-
social working conditions to their tertiles, the interaction analyses
showed similar results. The p-value increased some for the
interaction between sex and burnout (p ¼ 0.1406), but the pattern
of the sex-speciﬁc associations remained similar. Also, we now
observed a statistically signiﬁcant interaction for occupational
position (p¼ 0.0274) amongst women. A stratiﬁed analysis showed
that with this categorisation, the association between burnout and
antidepressant treatment tended to be stronger for women with
lower occupational position (RDs for high vs intermediate burnout
in high, intermediate and low occupational position: 0.42, 95% CI:
-0.70-1.53; 2.16 95% CI: 0.77e3.55; 3.19, 95% CI: 1.99e4.39). We
observed no statistically signiﬁcant interactions between burnout
and any of the examined psychosocial work environment
characteristics.
4. Discussion
We found that burnout predicted antidepressant treatment
with an increased risk of 5.17% per year of follow up for men and
0.96% for women, for high compared to intermediate burnout
levels. The association was sex-speciﬁc, with a stronger association
in men than women, but we found no indication that the associa-
tion was modiﬁed by any of the examined psychosocial work
environment conditions. The absolute risk estimates showed, that
for participants scoring more than 50 points on the burnout scale,
the risk of entering antidepressant treatment during the average 3
year follow up period was some 10% in women and 18% in men.
These numbers suggest that human service workers experiencing
high levels of burnout are at substantial risk of developing a clini-
cally signiﬁcant mental health condition, particularly male human
service workers, where the risk approached 1 in 5 participants.
These ﬁndings underline the importance of identifying methods to
prevent the development of burnout in human service workers.
The stronger association between burnout and antidepressant
treatment in men than women echoes other studies suggesting
more severe consequences of psychological distress in men thanTable 3
Tests of potential effect-modiﬁers of the association between burnout and
antidepressants in women.
P - value
Sociodemographics
Age  burnout 0.2887
Cohabitation  burnout 0.5720
Occupational position  burnout 0.1556
Psychosocial work environment conditions
Emotional demands  burnout 0.7119
Inﬂuence  burnout 0.4698
Leadership quality  burnout 0.7545
Role clarity  burnout 0.9177
Role conﬂict  burnout 0.2405
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Stansfeld et al., 2011) sickness absence (Hensing et al., 2000), and
suicide (Bramness et al., 2010). These ﬁndings may be related to
systematic reporting differences, as previous studies show that
men may report differently than women on self-rated scales
measuring psychological distress (Teresi et al., 2008). Consequently,
it is possible that a similar score may actually reﬂect a more severe
level of distress, or in our case, burnout, in men than in women.
Alternatively, men may cope differently than women with burnout
symptoms and some ﬁndings suggest that women engage in more
active help-seeking behaviours (Galdas et al., 2005). It is possible,
then, that men seek help at a later stage of burnout than women,
and thus could be more likely to ﬁrst develop a treatment needing
mental disorder.
We found no indications of effect modiﬁcation by any of the
examined psychosocial working conditions. This result is in line
with a previous analysis of PUMA examining the risk of sickness
absence in relation to the different burnout measures (Borritz et al.,
2010). However, the analyses on sickness absence applied a
multiplicative model and did not use the repeated meaurements of
the data. Our analysis which increased the statistical power by
applying a repeatedmeasures design and tested effect modiﬁcation
as departure from additivity rather than multiplicativity should
have maximized the chances of ﬁnding any effect-modiﬁcation if
present. Thus, together, the analyses suggest that the progression
and functional consequences of burnout are not affected by the
psychosocial working conditions, at least not in the PUMA cohort.
Consequently, they point to a need for directing preventive efforts
towards the primary prevention of the development of burnout
rather than to efforts directed towards reducing the consequences
of burnout.
In the sensitivity analysis classifying burnout according to ter-
tiles, we found that the association between burnout and antide-
pressant treatment was stronger in women with lower
occupational position. It is possible that women with lower SES
may be more vulnerable to the progression of burnout into
depression. As this effect-modiﬁcation by SES emerged only in the
sensitivity analysis, however, it should be interpreted with caution.
4.1. Strengths and limitations
The strengths of this study include the register based follow up,
the statistical analyses applying the Aalen additive hazards model,
and the measurement of several important psychosocial work
environment conditions using COPSOQ. The register based
outcome measure allowed for a day-to-day follow up of all
participants during 9 years, and avoided selective participation at
follow up. The additive hazardsmodel allowed us to directly test for
effect modiﬁcation deﬁned as departure from additivity, which is
considered most relevant from a public health perspective (Rod
et al., 2012; Greenland et al., 2008; Greenland, 2009). The
measurement of the working environment using COPSOQ allowed
us to test for effect-modiﬁcation by factors outside the traditional
psychosocial work environment models of job strain (Karasek and
Theorell, 1990) and effort reward imbalance (Siegrist, 1996),
including factors such as emotional demands which have been
found a key component of the working environment of human
service workers (S€oderfeldt et al., 1996).
Some limitations of the study should be noted. First, we applied
antidepressant treatment as an indicator of clinically signiﬁcant
mental health problems. We did so reasoning that the purchase of
antidepressant medication is based on an assessment by both the
individual and the prescribing doctor that this person is suffering
from a clinically signiﬁcant condition needing treatment. Although
antidepressants are mostly used to treat mental disorders (Mark,2010), they are used to treat a range of conditions including
depression, anxiety, pain, and incontinence (Gardarsdottir et al.,
2007; Triﬁro et al., 2007). Consequently the study cannot speak
directly to the relation between burnout and depression. Second,
the PUMA study was predominantly female and we could not test
interactions between the psychosocial working environment and
burnout amongst male participants. Consequently, the conclusions
regarding such effect-modiﬁcation are limited to female human
service workers. Third, the population of the study was a sample of
Danish human service workers. As a result, our ﬁndings may have
limited generalizability outside these occupational groups.
5. Conclusion
Our ﬁndings indicate that work-related burnout is an important
risk factor for antidepressant treatment in both male and female
human service workers, with a stronger effect size among men.
Amongst women, we found no effect-modiﬁcation of this associa-
tion by any of the examined psychosocial work environment fac-
tors. Thus, further research should focus on identifying effective
ways of preventing the development of work related burnout
rather than focusing on working conditions that may reduce the
adverse consequences of burnout.
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